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PARTITIONING OF PRINT JOBS FOR 
RASTER IMAGE PROCESSING 

BACKGROUND 

In the printing ?eld, raster image processing is performed 
on very large print jobs during the printing of very large 
documents. Speci?cally, a document may be embodied in 
one of a number of page description languages that must be 
converted into raster bits in order to drive a printing device 
to print the various pixels, etc., on a page. Raster image 
processing may be performed, for example, by Raster Image 
Processing (RIP) Engines. Unfortunately, for very large 
documents, RIP engines can take a very long time to perform 
the needed raster image processing before the document can 
be completely printed. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

The invention can be understood With reference to the 
folloWing draWings. The components in the draWings are not 
necessarily to scale. Also, in the draWings, like reference 
numerals designate corresponding parts throughout the sev 
eral vieWs. 

FIG. 1 is a block diagram that illustrates the raster image 
processing of a print job using partitioning of the print job; 

FIG. 2 is a schematic of a computer system that includes 
a raster image process (RIP) manager to accomplish the 
partitioning illustrated in FIG. 1; 

FIG. 3 is a schematic of a RIP engine of FIG. 1 that is 
employed to RIP one or more partitions of a print job; 

FIG. 4 is a draWing of an exemplary user interface 
generated by a pipeline con?guration system in the RIP 
Manager of FIG. 2 that illustrates one or more pipelines and 
the RIP engines associated thereWith; 

FIG. 5 is a draWing of the exemplary user interface of 
FIG. 4 that further illustrates an exemplary RIP engine status 
tab; 

FIG. 6 is a draWing of the exemplary user interface of 
FIG. 4 that further illustrates a drop doWn menu that may be 
manipulated by a user to con?gure a pipeline or a RIP engine 
in the RIP manager of FIG. 2; 

FIG. 7 is a draWing of an exemplary user interface that is 
generated by a pipeline con?guration system in the RIP 
manager of FIG. 2 to con?gure a pipeline; 

FIG. 8 is a draWing of an exemplary user interface that is 
generated by a pipeline con?guration system in the RIP 
manager of FIG. 2 to input information employed in con 
?guring a pipeline; 

FIG. 9 is a draWing of an exemplary user interface that is 
generated by a pipeline con?guration system in the RIP 
manager of FIG. 2 to specify print job acceptance criteria 
associated With a pipeline; 

FIG. 10 is a draWing of an exemplary user interface that 
is generated by a pipeline con?guration system in the RIP 
manager of FIG. 2 to specify an imposition that is associated 
With a pipeline; 

FIG. 11 is a draWing of an exemplary user interface that 
is generated by a pipeline con?guration system in the RIP 
manager of FIG. 2 to specify a priority associated With each 
con?gured pipeline in the RIP manager; 

FIG. 12 is a draWing of an exemplary user interface that 
is generated by a pipeline con?guration system in the RIP 
manager of FIG. 2 to con?gure one or more RIP engines 
associated With one or more pipelines con?gured in the RIP 
manager; 
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2 
FIGS. 13A and 13B depict an exemplary ?oW chart that 

illustrates a pipeline con?guration system executed as a 
portion of the RIP manager of FIG. 2 to con?gure a pipeline; 

FIG. 14 is an exemplary ?oW chart of a print job prepro 
cessor that is executed as a portion of the RIP manager of 
FIG. 2; 

FIGS. 15A and 15B depict an exemplary ?oW chart of a 
partition manager that is executed as a portion of the RIP 
manager of FIG. 2; 

FIG. 16 is an exemplary ?oW chart of a RIP handler that 
is executed as a portion of the RIP manager of FIG. 2; and 

FIG. 17 is an exemplary ?oW chart of RIP engine logic 
that is executed by the RIP engine of FIG. 2. 

DETAILED DESCRIPTION 

With reference to FIG. 1, shoWn is a block diagram that 
illustrates an example of a raster image processing (RIP 
ping) operation 100 of a print job 103 according to an 
embodiment of the present invention. In this respect, the 
block diagram of FIG. 1 provides an overvieW of the 
exemplary RIPping operation 100 that is described in further 
detail With reference to later ?gures that are described 
herein. 
The print job 103 includes an embodiment of a document 

expressed in a page description language that is to be 
printed. To begin, the print job 103 is applied to a RIP 
manager 106. The RIP manager 106 ?rst determines a page 
count that comprises the total number of pages of the print 
job 103. Assuming that the page count can be determined, 
then the RIP manager 106 determines a number of partitions 
of the print job 103 that are to be applied to RIP Engines 109 
that are associated With a prede?ned pipeline 113. Apartition 
is generally de?ned as a subset of the total number of pages 
in a print job that may be consecutive or nonconsecutive. 
Once the partitions are knoWn, the RIP manager 106 creates 
a partition speci?cation in a database or other data structure 
that is employed to track a status of the RIPping of each of 
the partitions. In this respect, a partition RIP status is 
maintained for each of the partitions in the partition speci 
?cation. Initially, the partition RIP status for each of the 
partitions is set to be “unassigned” or equivalent value. 

Thereafter, the RIP manager 106 then assigns partitions to 
one or more RIP engines 109 associated With a respective 
pipeline 113 for raster image processing. If no RIP engines 
109 are currently associated With the respective pipeline 113 
that is selected to RIP the print job, then the partitions and/or 
the print job is/are queued up to Wait until at least one RIP 
engine 109 is assigned to the respective pipeline 113. In 
assigning each of the partitions to the RIP engines 109, the 
RIP manager 106 sends a partition assignment 116 to the 
respective RIP engines 109. The partition assignment 116 
identi?es a number of pages of the print job 103 that are to 
be RIPped by the respective RIP engine 109. When a 
partition has been assigned to a respective RIP engine 109, 
the partition RIP status associated With the respective par 
tition is updated as “assigned” or equivalent value. 
Once a RIP engine 109 receives a partition assignment 

116 it determines whether it has a copy of the print job 103 
in a memory local to the RIP engine 109 that is accessible 
by the RIP engine 109. If the print job 103 is not stored in 
the local memory, then the RIP engine 109 requests a copy 
of the print job 103 from the RIP manager 106. In response 
to the request, the RIP manager 106 transmits a copy of the 
print job 103 to the RIP engine 109. The RIP engine 109 then 
proceeds to RIP the partition of the print job 103 as speci?ed 
by the partition assignment 116, thereby producing a RIPped 
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partition 119. Thus, the RIPped partition 119 comprises a 
RIPped portion of the document embodied in the print job 
103 that corresponds to the pages speci?ed in the respective 
partition assignment 116. Once ?nished, the RIP engine 109 
noti?es the RIP manager 106 that the RIPping of the 
partition assigned thereto has been completed. 

In response, the RIP manager 106 uploads the RIPped 
partition 119 and stores it in memory that is local to the RIP 
manager 106. Once the RIPped partition has been success 
fully uploaded in the memory local to the RIP manager 106, 
then the RIP manager 106 updates the partition RIP status to 
“completed” or equivalent value. The status is not updated 
as such until the RIPped partition 119 is successfully 
uploaded just in case a poWer outage occurs during the 
transfer, etc. 

Once any one of the number of RIP engines 109 associ 
ated With a selected pipeline 113 has completed the RIPping 
of a respective partition, if there are further unassigned 
partitions that remain, the RIP manager 106 assigns the 
remaining partitions to the RIP engine 109 until all partitions 
have been RIPped accordingly. The print job 103 need only 
be doWnloaded to each of the RIP engines 109 once. That is 
to say, after the print job 103 is doWnloaded to a RIP engine 
109 to RIP a ?rst assigned partition, the print job 103 is then 
available in the local memory of the RIP engine 109 for 
RIPping of subsequently assigned partitions. 
Once all of the partitions of a print job 103 have been 

RIPped and corresponding RIPped partitions 119 are stored 
in the memory local to the RIP manager 106, then the RIP 
manager 106 combines or re-aggregates the RIPped parti 
tions 119 into a single RIPped output ?le 123. The RIPped 
output ?le 123 is then applied to a print device 126 for 
printing. The print device 126 may be any appropriate 
printer taking into account the siZe of the print job 103 and 
the printing capacity of a respective print device 126. 

In addition, the RIP manager 106 includes a pipeline 
con?guration system that alloWs a user to con?gure pipe 
lines 113 by generating various user interfaces as Will be 
discussed. 

With reference to FIG. 2, shoWn is a computer system 140 
that is employed to execute the RIP manager 106 according 
to an embodiment of the present invention. The computer 
system 140 comprises a processor circuit having one or 
more processors 143 and one or more memories 146, both 
of Which are coupled to a local interface 149. The local 
interface 149 may be, for example, a data bus With an 
accompanying control/ address bus as can be appreciated by 
those With ordinary skill in the art. In addition, the computer 
system 140 includes peripheral devices such as, for example, 
a display device 153, a keyboard 156, and a mouse 159. The 
computer system 140 may also include other peripheral 
devices such as, for example, keypad, touch pad, touch 
screen, microphone, scanner, joystick, or one or more push 
buttons, etc. The peripheral devices may also include indi 
cator lights, speakers, printers, etc. Speci?c display device 
153 may be, for example, a cathode ray tube (CRT), liquid 
crystal display screen, gas plasma-based ?at panel display, 
or other type of display device. 

A number of softWare components are stored on the 
memory 146 and are executable by the processor 143. Such 
components include, for example, the RIP manager 106, an 
operating system 163, one or more print jobs 103, one or 
more RIPped partitions 119, and one or more RIPped output 
?les 123. It is understood that the print jobs 103, RIPped 
partitions 119, and the RIPped output ?les 123 may or may 
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4 
not appear Within the memory 146 from time to time as is 
dictated by the operation of the RIP manager 106 as Will be 
described. 
The RIP manager 106 includes a number of exemplary 

components that perform various operations. As shoWn in 
FIG. 2, each component may comprise one or more mod 
ules, objects, or other groupings or encapsulations of under 
lying functionality as implemented in programming code. 
Also, the same underlying functionality may exist in one or 
more modules, objects, or other groupings or encapsulations 
that dilfer from those shoWn in FIG. 2 Without departing 
from the present invention as de?ned by the appended 
claims. Also, the RIP manager 106 may be expressed in any 
one of a number of programming languages such as, for 
example, C++, JAVATM, or other programming language. 
The exemplary components of the RIP manager 106 may 

comprise a print job preprocessor 173, the partition manager 
176, a RIP handler 179, and a database 183 Within Which a 
partition speci?cation 186 is stored that maintains a partition 
RIP status 189 for each of the partitions of the print job 103 
as Was discussed above. The RIP manager 106 may also 
include a pipeline con?guration system 193 that is manipu 
lated by users to con?gure a number of pipelines 113. 
Speci?cally, a user may manipulate the pipeline con?gura 
tion system 193 to create one or more pipelines 113 and 
associate one or more RIP engines 109 With each pipeline 
113 as Will be described. In manipulating the pipeline 
con?guration system 193, a number of user interfaces 196 
are generated by the pipeline con?guration system 193 on 
the display device 153. To manipulate the pipeline con?gu 
ration system 193, a user may manipulate the keyboard 156, 
the mouse 159, or other input device as is appropriate. 

Turning then to FIG. 3, shoWn is a RIP engine system 200 
according to an embodiment of the present invention. The 
RIP engine system 200 includes a processor circuit having 
a processor 203 and a memory 206, both of Which are 
coupled to a local interface 209. The local interface 209 may 
be, for example, a data bus With an accompanying control/ 
address bus as can be appreciated by those With ordinary 
skill in the art. In this respect, the RIP engine system 200 
may comprise a computer system or other device With like 
capability. 
The RIP engine system 200 includes a number of softWare 

components that are stored in the memory 206 and are 
executable by the processor 203. Such components may 
comprise, for example, an operating system 213, a RIP 
engine 109, a RIPped partition 119, and the print job 103. 
The RIPped partition 119 and the print job 103 are stored in 
the memory 206 as needed, or When created from time to 
time as mandated by the operation of the RIP engine 109 as 
Will be described. Also, the RIP engine 109 may be 
expressed in any one of a number of programming lan 
guages such as, for example, C++, JAVATM, or other pro 
gramming language. 

With reference to both FIGS. 2 and 3, each of the 
memories 146 and 206 are de?ned herein as both volatile 
and nonvolatile memory and data storage components. Vola 
tile components are those that do not retain data values upon 
loss of poWer. Nonvolatile components are those that retain 
data upon a loss of poWer. Thus, the memories 146 and 206 
may each comprise, for example, random access memory 
(RAM), read-only memory (ROM), hard disk drives, ?oppy 
disks accessed via an associated ?oppy disk drive, compact 
discs accessed via a compact disc drive, magnetic tapes 
accessed via an appropriate tape drive, and/ or other memory 
components, or a combination of any tWo or more of these 

memory components. In addition, the RAM may comprise, 
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for example, static random access memory (SRAM), 
dynamic random access memory (DRAM), or magnetic 
random access memory (MRAM) and other such devices. 
The ROM may comprise, for example, a programmable 
read-only memory (PROM), an erasable programmable 
read-only memory (EPROM), an electrically erasable pro 
grammable read-only memory (EEPROM), or other like 
memory device. 

Also, each of the processors 143 and 203 may represent 
multiple processors and each of the memories 146 and 206 
may represent multiple memories that operate in parallel 
processing circuits, respectively. In such a case, each of the 
local interfaces 149 and 209 may be an appropriate netWork 
that facilitates communication betWeen any tWo of the 
multiple processors, betWeen any processor and any of the 
memories, or betWeen any tWo of the memories, etc. The 
processors 143 and 203 may be electrical or optical in 
nature. 

Referring next to FIG. 4, shoWn is an exemplary user 
interface 19611 that is generated by the pipeline con?guration 
system 193 (FIG. 2) to create pipelines 113 and to associate 
RIP engines 109 With such pipelines 113 according to an 
embodiment of the present invention. The user interface 
196a depicts one or more pipelines 113 and one more RIP 
engines 109 associated thereWith. Speci?cally, the user 
interface 196a illustrates an association 223 betWeen the 
respective pipelines 113 and each of the RIP engines 109 
associated thereWith. This is done, for example, With a tree 
structure, although other structures may be employed to 
illustrate the associations 223. The user interface 196a also 
includes a job queue tab 226 that lists a number of print jobs 
103 that are Waiting for processing, are being actively 
processed, or have completed processing. Speci?cally, the 
processing described herein refers to a raster image process 
ing. It may be the case that no RIP engines 109 are 
associated With a particular pipeline 113. In such case, all 
print jobs that are received for such a pipeline are placed in 
a queue until such time that RIP engines 109 are associated 
With the pipeline 113. This provides a user With signi?cant 
?exibility in assigning RIP engines 109 to pipelines 113 
from time to time based upon the need to RIP print jobs 103 
of greater importance at the expense of other less important 
print jobs 103. 

With reference to FIG. 5, shoWn is a second vieW of the 
exemplary user interface 19611 that illustrates a RIP status 
tab 229 according to an embodiment of the present inven 
tion. In this respect, the RIP status tab 229 includes RIP 
status WindoWs 233. Each of the RIP status WindoWs 233 
details a status of a respective one of the RIP engines 109 
that are associated With a currently highlighted pipeline 113. 
In this respect, each of the pipelines 113 may be highlighted 
by opening a folder associated thereWith. HoWever, such 
highlighting may be indicated in any one of a number of 
different Ways as can be appreciated by those With ordinary 
skill in the art. 
Tuming then to FIG. 6, shoWn is a third vieW of the 

exemplary user interface 19611 that illustrates a manipulation 
by the user to create a pipeline 113 (FIG. 5) and to associate 
a RIP engine 109 (FIG. 5) thereWith. In this respect, a user 
may position a cursor 243 to generate a con?guration pull 
doWn menu 246 that lists a pipeline option 249 and a RIP 
engine option 253. A user may “click” on or otherWise 
manipulate the pipeline option 249 Which causes a subse 
quent user interface to appear on the display device 153 to 
alloW a user to con?gure a neW pipeline. As employed 
herein, the term “clicking” is de?ned as positioning a cursor 
over a graphical component and manipulating the compo 
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6 
nent such as, for example, With a pushbutton on a mouse, 
etc. If a user clicks on the RIP engine option 253, then a 
subsequent user interface appears on the display device 153 
that facilitates the user con?guration of RIP engines 109 for 
a speci?ed pipeline 113. Such subsequent user interfaces are 
discussed With reference to later ?gures. 

Turning then to FIG. 7, shoWn is a pipeline con?guration 
interface 196!) according to an embodiment of the present 
invention. The pipeline con?guration interface 196!) 
includes a “create pipeline” button 263 and a “Delete” 
pipeline button 266. The create pipeline button 263 and the 
delete pipeline button 266 may be manipulated to create a 
neW pipeline 113 (FIG. 4) or to delete a neW pipeline 113, 
respectively. The pipeline con?guration interface 196!) also 
includes a pipeline display WindoW 269 in Which current 
existing pipelines 113 are displayed. Anumber of exemplary 
buttons are provided that alloW a user to create or modify 
settings associated With the pipelines 113 listed in the 
pipeline display WindoW 269. These buttons include, for 
example, a “pipeline name” button 273, a “job selection” 
button 276, a “page layout” button 279, a “media layout” 
button 283, a “color manager” button 286, an “impositions” 
button 289, and a “priority” button 293. Upon clicking or 
otherWise manipulating any one of the buttons 273-293, one 
or more user interfaces are generated With Which a user may 

enter and/or edit various parameters associated With a high 
lighted one of the pipelines 113 listed in the pipeline display 
WindoW 269. Assuming that the user has completed all 
desired con?guration tasks, the user may click on or other 
Wise manipulate the “OK” button 296 to revert back to the 
user interface 196a (FIG. 5). 

Referring next to FIG. 8, shoWn is a user interface 1960 
that is generated in response to a user manipulation of the 
“pipeline name” button 273 (FIG. 7) according to an 
embodiment of the present invention. The user interface 
1960 provides the user With the ability to input various 
parameters and/or information associated With a selected 
one of the pipelines 113 (FIG. 7). Such parameters and/or 
information may comprise, for example, a pipeline name, a 
model name of an associated printing device 126 (FIG. 1), 
a model number of the associated printing device 126, a 
vendor name of the RIP engines 109 (FIG. 1), and other 
information. Also, various user interface components may 
be employed to provide a user With an ability to specify 
various pipeline settings, etc. 

Turning then to FIG. 9, shoWn is a user interface 196d 
according to an embodiment of the present invention. The 
user interface 196d provides a user With an ability to specify 
a set of pipeline acceptance criteria 299 that is employed to 
determine Whether a print job 103 (FIG. 1) can be accepted 
by a respective pipeline 113 (FIG. 7) selected in the pipeline 
con?guration interface 196!) (FIG. 7). It is understood that 
the various graphical components employed to specify the 
pipeline acceptance criteria 299 merely provide examples of 
the various Ways that such criteria may be selected or 
otherWise speci?ed. 

In this respect, exemplary criteria may include determin 
ing Whether a pipeline 113 Will accept print jobs for RIPping 
automatically, restricting print jobs 103 to those designated 
for a particular type of print device 126, specifying a 
maximum page count for acceptable print jobs, specifying 
an accepted ?le type of the print job 103, specifying a 
speci?c page description language for the print job that Will 
be accepted, specifying an acceptable priority range, or 
specifying a range of ?le siZes for acceptable print jobs. In 
















